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Introduction 

The Poindexter Slough Fishery Restoration project is a local restoration effort aimed at 
improving water quantity, habitat quality, sediment transport, and the fishery throughout the 4.73 
mile length of Poindexter Slough, a side channel to the Beaverhead River. Poindexter Slough is 
located approximately 3 miles south of Dillon, MT. This project will restore and protect the 
stream and riparian corridor and will emphasize expanding fishery benefits. 
 
The following flow management plan (FMP) is to be utilized in conjunction with infrastructure 
and in-stream channel improvement components of the Poindexter Slough Fish Habitat 
Improvement Project.  Design criteria for the channel and irrigation infrastructure improvements 
were developed by Confluence Consulting, Montana Fish Wildlife and Parks (MFWP), the 
Beaverhead Watershed Committee (BWC), and the Dillon Canal Company. 
 
The FMP provides guidelines for operating water control structures at the head of Poindexter 
Slough and the Dillon Canal to support habitat improvement goals while maintaining adequate 
irrigation supply to the Dillon Canal.  The FMP has been developed merely as a guideline for 
flow management in Poindexter Slough.  It is anticipated the FMP will evolve with future flow 
monitoring efforts and on-site observations of the channel’s hydrogeomorphic responses to 
varying flow regimes.  This FMP includes the project’s goals and objectives, the design criteria 
developed to support those goals, hydrologic data to support the FMP, flow management 
scenarios, and monitoring recommendations to support an adaptive management strategy.   

 

Project Goals and Objectives 

Specific goals and objectives for the Poindexter Slough Habitat Improvement Project were 
developed by MFWP, the BWC, and the Dillon Canal Company to address fishery and irrigation 
project components.  The following provides project goals and objectives as they pertain to the 
FMP. 
 
Project Goals: 

 Improve water quality/fish habitat by reducing sedimentation 
 Reduce water temperature 
 Improve spawning habitat 
 Provide thermal refuge for brown trout 
 Improve fish passage 
 Improve recreational opportunity 

 

Project Objectives: 

 Creation of diverse self-maintaining trout habitat 
 Reduced channel width-to depth ratio 
 Vegetative bank stabilization where appropriate 
 Improved sediment transport 
 Modified headgate at head of Poindexter Slough to allow for flushing flows 
 Modified headgate and diversion at head of the Dillon Canal to reduce backwatering and 

improve fish passage 
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Poindexter Slough Design Criteria 

Several criteria were developed to support the project goals and objectives, help guide the 
design process, and provide a basis for post-project monitoring.  Major project design 
components and the criteria include:  
 
Physical Channel Parameters  

The existing channel dimensions and hydrologic regime of Poindexter Slough do not support 
pool habitat formation and sustainable spawning features.  The lack of periodic flushing flows 
through the slough has resulted in low pool density, shallow pools, fine sediment accumulation, 
and reduced habitat complexity.  Specific channel parameter design criteria to support improved 
sediment transport, pool formation, and resorting of spawning gravels include:  

1. Channel dimensions (width, depth, and slope) will be capable of mobilizing fine grained 
bed materials during base flows (20-50 cfs) to reduce fine sediment accumulation and 
maintain habitat features.   

2. Channel dimensions will be sized to mobilize gravels <1.2” during flushing flows. 
3. Channel dimensions will vary along the length of Poindexter Slough, taking into 

consideration approximately 30-45 cfs of anticipated groundwater and surface water 
inputs, and 35 cfs of irrigation outputs to the Dillon Canal during the irrigation season. 

 

Hydrologic Parameters 

Hydrologic design criteria to support improved sediment transport, pool formation, and resorting 
of spawning gravels include: 

1. Base flows will be 20-50 cfs as measured at the head of Poindexter Slough. 
2. Flushing flows will be approximately 200 cfs as measured at the head of Poindexter 

Slough.  
3. Flushing flows will be generated every 2-5 years to mimic a natural hydrologic regime. 
4. Flushing flows will be maintained for 7-10 days. 

 
Channel Hydraulics  
Hydraulic design parameters, including velocity and water depth are important to consider in 
areas where spawning activity is anticipated.  In order to improve channel conditions during 
spawning seasons, the following hydraulic design criteria have been developed at riffle features: 
 

1. Channel velocity at riffles during base flows will range from 0.33 to 2.95 ft/sec. 
2. Channel depth at riffles during base flows will be >0.5 ft.  

 
Dillon Canal Irrigation Demands 
A primary goal of the project is to ensure delivery of irrigation water to the Dillon Canal while 
improving fisheries habitat in Poindexter Slough. The following criteria were utilized to develop 
channel and infrastructure designs to ensure delivery of irrigation water to the Dillon Canal 
during the irrigation season (approx. May 1 to Nov 1).  

 
1. Typical irrigation demand is 35 cfs.  
2. Up to 60 cfs can be diverted down the canal during irrigation season.   
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Groundwater Influence and Hydrology of Poindexter Slough 

 

Synoptic Flow Monitoring 

Discharges in Poindexter Slough are highly influenced by surface and groundwater inputs and 
irrigation withdraws. In an attempt to quantify the influence of these factors prior to designing the 
restoration project, Confluence performed a series of synoptic flow measurements along the 
length of Poindexter Slough in 2012 (Figure 1).  Results of these data were combined with flow 
data collected by FWP in 2010 and 2011 (Figure 2) to develop a prediction of discharge along 
the length of Poindexter Slough, and to assist in developing appropriate channel dimensions to 
satisfy the design criteria. 
 
Results of the synoptic flow monitoring indicate in general, Poindexter Slough gains 
approximately 17-32 cfs between the upstream headgate and the Dillon Canal and gains 13-14 
cfs between the Dillon Canal and the mouth of Poindexter Slough at the Beaverhead River.  
Total gains along the length of Poindexter Slough ranged from 30-47 cfs.  The synoptic flow 
results indicate a withdrawal of between 22 and 32 cfs from Poindexter Slough to the Dillon 
Canal.  Although the Dillon Canal has legal water rights for up to approximately 65 cfs, a normal 
operating discharge of 35 cfs was utilized to develop this Flow Management Plan. 
 

Beaverhead River and Poindexter Slough Hydrology 
Figure 3 provides an estimated hydrograph of the Beaverhead River at the Poindexter Slough 
headgate.  The discharge values were formulated by subtracting the mean daily discharge of 
the East Bench Irrigation Canal from the mean daily discharge on Beaverhead River obtained 
from USGS Stream Gage Data from Barrett's Gage #06016000.  The mean daily discharge at 
Clark Canyon Dam is also illustrated in Figure 3.  It is assumed that no additional significant 
gains or losses occur between the East Bench Irrigation District’s headgate and the Poindexter 
Slough headgate.  The hydrograph is based on gage data from 1997 to 2012.   
 
Low flow discharges from November to March were not available from gage data.  Historical 
average discharge data for the Clark Canyon Reservoir was obtained from the Bureau of 
Reclamation to provide estimated low flow discharges.  Forty cfs was added to the low flow 
discharges obtained from the Bureau of Reclamation based on anecdotal evidence that the 
Beaverhead is a gaining stream through this reach. This value was determined based on mean 
daily discharges recorded at the beginning and end of the gaged data.  The operating plan for 
the Clark Canyon Reservoir states that whenever an adequate water supply is available, 
releases from the Dam will be maintained between 100-200 cfs  During below normal years, 
dam releases may be reduced to as low as 25-30 cfs. 
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Figure 1. Location of synoptic flows in Poindexter Slough, 2012 
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Figure 2. Synoptic flow monitoring results, Poindexter Slough 

 

 
Figure 3. Estimated discharge in the Beaverhead River at the Poindexter Slough headgate 
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Proposed Flow Management Scenarios for Poindexter Slough 

The FMP proposes two distinct flow regimes for Poindexter Slough including base and flushing 
flows.  Descriptions of each flow regime and the recommended timing and discharges for each 
flow regime are included below.    
 
Base Flows 

Typical base flows should range from 20-50 cfs as measured at the head of Poindexter Slough.  
This range of flows provides adequate velocities to transport fine sediments and maintain 
pool/riffle features, provides suitable spawning habitat for trout (velocity and depth at riffles) and 
maintains recreational fishing opportunity throughout the stream.  A base flow of 50 cfs in 
Poindexter Slough should be maintained whenever flows in the Beaverhead River allow.  Base 
flows may be reduced from 50 cfs to as low as 20 cfs, but should only occur if Beaverhead River 
discharges cannot support diverting 50 cfs into Poindexter Slough without compromising habitat 
in the mainstem Beaverhead River.  Flows should not fall below 50 cfs during the irrigation 
season (May 1 – October 15) to meet water right demands in the Dillon Canal.  It is 
recommended that base flows not be reduced below 20 cfs at any time as measured at the 
head of Poindexter Slough to maintain suitable fish habitat and sediment transport.  
 
 
Flushing Flows  

Flushing flows should be provided with a frequency of once every 2-5 years to mimic a natural 
hydrologic regime and to meet habitat goals of the enhancement project.  The ability to provide 
a flushing flow in Poindexter Slough will depend on the available discharge in the Beaverhead 
River, as the capacity of the gates at the head of the slough is dependent on the stage of the 
river.  Figure 4 provides a discharge relationship between the Beaverhead River and Poindexter 
Slough at the headgate with newly developed operating scenarios based on replacement of the 
existing headgate.  The figure indicates that in order to divert 200 cfs down Poindexter Slough 
(with new irrigation structure in place), the Beaverhead River must have approximately 530 cfs 
at the Poindexter Slough headgate.  The estimated 2-year return interval in the Beaverhead 
River at the Poindexter Slough headgate is 630 cfs; therefore, it is reasonable to assume that 
the hydrologic conditions necessary to produce a 200 cfs flushing flow should occur regularly.   
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Figure 4. Poindexter Slough discharge as a function of Beaverhead River discharge 

 
Timing of Flushing Flows 

Diverting 200 cfs down Poindexter Slough will be possible when the combination of Clark 
Canyon dam releases, East Bench Irrigation withdraws, and groundwater inputs provide a 
discharge of approximately 530 cfs at the Poindexter Slough headgate (general scenarios 
provided in Table 1).  Gage records indicate the timing of when these scenarios typically occur 
is not necessarily predictable. For example, since 1997, peak releases from the Clark Canyon 
Dam have occurred in May, June, July, and August, and are highly dependent on annual 
snowpack, summer precipitation, and resulting irrigation demands.  Moreover, real-time gage 
data is currently not available for the East Bench Canal diversion to allow for easy estimation of 
the Beaverhead River discharge at Poindexter Slough.  As a result of these factors, the 
appropriate timing of flushing flows will require knowledge of dam releases and East Bench 
Irrigation withdraws.   
 
The ideal timing of a flushing flow in Poindexter Slough would occur in late April through early 
June to mimic a natural hydrograph and encourage spring spawning activity.  However, the 
current schedule of dam releases and use of the East Bench Canal may often preclude the 
potential for a flushing flow in Poindexter Slough during this timeframe.  If the a flushing flow 
scenario is to occur between April and early June, Poindexter Slough managers may wish to 
coordinate with Clark Canyon Dam and East Bench Canal operators to determine a suitable 
hydrologic plan to meet various irrigation and flow management goals.  
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Table 1. Hydrologic scenarios necessary to divert 200 cfs into Poindexter Slough.  

Clark Canyon 
Dam Release 

(cfs) 

East Bench 
Irrigation Withdraw 

(cfs) 

Estimated Groundwater 
Inputs between Clark 

Canyon and Poindexter 
Slough (cfs) 

Estimated Discharge of 
Beaverhead River at 
Poindexter Slough  

490 0 40 530 
600 Up to 110 40 530 
700 Up to 210 40 530 
800 Up to 310 40 530 
900 Up to 410 40 530 

 

Duration of Flushing Flows 
The duration of flushing flows should vary depending on the discharge and the timeline following 
the previous flushing flow event. It is recommended the flushing flow be increased from the 
base flows incrementally, but fairly rapidly over the course of 1-2 days.  Flushing flows should 
be maintained to mobilize sediment and flush fines for approximately 3 days.  Alternatively, daily 
turbidity readings should be taken at the downstream extent of Poindexter Slough during the 
flushing flow.  Once the turbidity readings begin to decrease, flows should be incrementally 
reduced by closing one of the two gates at the head of the slough.  Discharge should be 
incrementally reduced from flushing to base flows over the course of approximately 3-5 days.  
Total flushing flow duration should be approximately 7-10 days.  
 

If successfully implemented, a flushing flow of approximately 200 cfs as measured at the head 
of Poindexter Slough will help to rejuvenate spawning gravels and flush fine sediments from 
pools.  It is anticipated that a 200 cfs flushing flow will be adequate to mobilize most spawning-
sized gravels while maintaining pool/riffle features.  It is recommended that the initial flushing 
flow not be implemented until at least one growing season following completion of the stream 
work, and the first flushing flow be limited to 150 cfs to observe the channel’s hydrogeomorphic 
response to an initial flushing event.  Guidance for monitoring the channel’s response is 
included in the following section.   
 
Table 2 illustrates the timing and magnitude of each proposed flow regime and the range of 
anticipated discharges at the head of the slough, above the Dillon Canal, below the Canal, and 
at the mouth of the slough. 
 
Table 2. Summary of proposed flow scenarios for Poindexter Slough 

 

Period of Operation

Normal Operating 
Discharge Q = -35 33 - 47 45 - 61

Closed Q = 0 68 - 82 80 - 96

Base Flow (Minimum) Q = 20 Winter*        
(November - March) 38 - 52 Closed Q = 0 38 - 52 50 - 66

Normal Operating 
Discharge Q = -35 183 - 197 195 - 211

Closed   Q = 0 218 - 232 230 - 246

* Base flows should remain as close to 50 cfs as possible and should only be reduced if Beaverhead River flows do not support diverting 50 cfs into Poindexter Slough

68 - 82

Discharge at Downstream 

Confluence with 

Beaverhead (cfs)

Flushing Flow Q = 200 218 - 232Spring (April - June) 
7-10 days

Upstream Headgate Discharge 

Scenario (cfs)

Discharge Above 

Dillon Canal 

Headgate (cfs)

Canal Discharge 

Scenario (cfs)

Discharge Below 

Dillon Canal 

Headgate (cfs)

Base Flow (Typical) Q = 50 Spring through Fall 
(March - October)



                                                                                                                                 FLOW MANAGEMENT PLAN 

POINDEXTER SLOUGH FISH HABITAT IMPROVEMENT PROJECT       9 

Adaptive Management Recommendations 

In order to meet the goals of this project, an adaptive management plan should be implemented 
that will optimize flow management in Poindexter Slough.  The followings steps are 
recommended to effectively monitor discharges and the resulting influences on the channel. 
 
1. Install Staff Gages  

USGS Style C staff gages should be installed to monitor discharges at key locations in 
Poindexter Slough.  Following gage installation, a stage/discharge relationship should be 
developed for each gage by measuring flows at a range of discharges and recording the 
corresponding stage during each flow measurement.  Recommended locations for staff gages 
include:  

- Immediately downstream of the new headgate at the upstream end of Poindexter 
Slough. 

- Immediately upstream of the Dillon Canal Headgate in a riffle of Poindexter Slough. 
- Immediately downstream of the Dillon Canal Headgate in the Dillon Canal. 
- In a riffle at the downstream extent of Poindexter Slough. 

 
2. Measure influence of groundwater/surface water inputs to Poindexter Slough 

The anticipated range of flows and resultant channel design dimensions along the length of 
Poindexter Slough are based on relatively few synoptic flow measurements.  Additional flow 
measurements will help to provide a more comprehensive understanding of groundwater 
influence on the stream over several years, and may help to advise flow management decisions 
in the future.  This may be conducted by:  

- Monitoring discharge in Poindexter Slough throughout the year at the locations specified 
in this FMP to determine the influence of groundwater and surface water along the entire 
channel.   

- Monitoring results may be used to modify the anticipated discharges at the Dillon Canal 
headgate during various gate operation scenarios at the head of the slough.  

 
3. Optimize aquatic habitat during base flows 

Depth and velocity in riffle habitats should be monitored at riffle habitats to determine a range of 
base flows that provide optimal spawning conditions.  This may be conducted by: 

- Measuring depth and velocity at a minimum of 10 reference riffle cross sections 
throughout the project. Log location, results, and discharge in Poindexter Slough at the 
head of the channel. 

- Adjusting gates at head of Poindexter Slough and record depth and velocity at same 
riffle cross sections again. 

- Following determination of optimal base flows, adjust flows at headgate until optimal 
habitat conditions (see design criteria for optimal spawning conditions) are obtained. 
 

4. Monitor channel response following flushing flows 

It will be imperative to monitor the channel’s response to periodic flushing flows to assess 
whether the habitat improvement goals and objectives of the project are met.  Monitoring results 
may be used to revise the magnitude and duration of subsequent flushing flows.  The following 
steps are recommended to establish a monitoring program for this purpose.  Post-flushing flow 
channel parameters may be monitored by: 
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- Selecting a minimum of 10 pools and surveying cross sections at each pool before and 
after flushing flows.  Document differences in pool depth and length.  

- Performing pebble counts in areas where spawning is anticipated (pool tails and riffles) 
to document the percentage of the bed composed of suitable spawning gravels as well 
as changes in substrate composition over time. 

- Determining the percentage of the stream bed, if any, that is embedded and unsuitable 
for spawning.     

- Performing stream-wide inventory of channel bed and banks after flushing flows to note 
locations of bank instability, fine sediment accumulation, and coarse sediment 
accumulation.   
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MEMORANDUM 

 
To:  Matt Jaeger, Area Fisheries Biologist    
 
From:  Andy Brummond, Water Resources Specialist 
 
Date:  October 27, 2010 
   
Subject:   Poindexter Slough 
 
 

This memorandum is in response to your request for clarification of water management and water right 
issues involving Poindexter Slough.    
 
Poindexter Slough is a channel of the Beaverhead River.  The following excerpt from the General  
Land Office survey plat dating to 1870 shows clearly the water body known today as Poindexter 
Slough as a channel of the Beaverhead River.  Over time the upstream portions of Poindexter Slough 
have been manipulated in order to regulate flows into Poindexter which supplies several irrigation 
diversions with the largest being the Dillon Canal.  Most recently the connection to the main channel 
of the Beaverhead River was moved upstream in the early 1980s to its present location. 
 

 
 

 

Poindexter Slough 



2 
 

In many key respects Poindexter Slough is akin to the Mitchell Slough which was subject of a 
Montana Supreme Court decision in 2008.  Like Poindexter’s relationship to the Beaverhead, the 
Mitchell was determined to be a natural channel connected to the Bitterroot River despite the fact that 
the upper reaches of the Mitchell in particular had been highly manipulated over time.  It should be 
noted whether or not there were instream water rights for the Bitterroot River or the Mitchell Slough 
was never at issue.  The Court found that the year-round diversion into the Mitchell Slough from the 
Bitterroot River provides more water than necessary to satisfy appropriative needs and this water was a 
public resource dedicated to the multiplicity of functions of the Mitchell including its function as a 
natural stream.  Notwithstanding the significant manipulation of the channel and flow by man, 
Poindexter Slough is still a natural channel receiving water in large part from the Beaverhead River 
main channel just as the Mitchell Slough was found to be a natural channel supplied in part by 
diversion from the Bitterroot River. 
 
Flows between channels of rivers are manipulated across Montana for varying reasons. For example 
the Supreme Court noted in the Mitchell Slough Decision that water was manipulated between the East 
Fork and West Fork channels of the Bitterroot River just upstream of the Mitchell Slough diversion.  
This manipulation of flow between channels is unto itself not an appropriation of water requiring a 
water right.  Such is the case of providing more flow into Poindexter which is a channel of the 
Beaverhead River.  It should also be noted the Clark Canyon Water Supply Company shares owned by 
Dillon Canal are delivered at their diversion on Poindexter and not at the headgate on the Beaverhead 
River main channel further supporting that Poindexter is a channel of the Beaverhead River.  
 
FWP has isntream water rights for the reach of the Beaverhead River.  These water rights include a 
Statements of Claim and a Water Reservation both for 200 cfs.  This water right applies to all channels 
of the Beaverhead River which would include Poindexter Slough.  Also, FWP specifically recognized 
the high fishery value in Poindexter Slough, applying for and receiving a reservation for a 57.9 cfs 
base flow to specifically protect waters entering Poindexter whether from the main channel of the 
Beaverhead River or from other points along Poindexter.  The upstream reach of the instream 
reservation is listed as beginning in the SW ¼ Section 3, TWP 8S, RGE 9W, the location to which the 
connection to the main channel of the Beaverhead River was moved in the early 1980s.  The 
reservation for Poindexter clearly recognizes that water would be diverted from the main channel of 
the Beaverhead at the present location.  While a water right is not necessary to divert water into the 
Poindexter Slough channel from the Beaverhead main channel, the existing instream flow water rights 
of FWP further support such action.   
 
The bottom line is even though flows entering Poindexter from the main channel of the Beaverhead are 
now controlled, Poindexter is still a natural water body and channel of the Beaverhead River despite 
anthropogenic influences.  Diversion of water from the Beaverhead main channel does not require a 
water right even though FWP’s existing instream water rights do further support this activity. 
Increasing the capacity to divert water into the Poindexter Slough channel is not an expansion of a 
water right but is simply an effort to restore to some degree the natural function of Poindexter Slough 
as a channel of the Beaverhead River.  However, care should be taken to make sure that increased flow 
in Poindexter does not cause property damage due to excessive flooding, excessive bank erosion or 
other mechanisms.  Also, the ability of others to exercise their water rights from the reach of the 
Beaverhead bypassed by the Poindexter Slough channel should be preserved as well.  Finally, 
appropriate stream permitting for the project is required as well.  
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